Exogenous activation of muscarinic receptors decreases subsequent non-muscarinic bladder contractions in vivo in the female rat.
To determine if the muscarinic agonist, bethanechol, inhibits the non-cholinergic, atropine-resistant (i.e. putatively purinergic) component of naturally occurring (i.e. reflexogenic) bladder contractions in vivo in the rat, as previously described in vitro. Our second aim was to determine if elevation of endogenous acetylcholine (ACh) with distigmine, an acetylcholine esterase (AChE) inhibitor, could also inhibit non-cholinergic component of reflexogenic bladder contractions. Cystometry was performed in urethane anesthetized adult female Sprague Dawley rats. The nonselective muscarinic receptor (mAChR) antagonist, atropine, was administered intravenously (i.v.) before and after i.v. administration of the non-selective mAChR agonist, bethanechol, the AChE inhibitor, distigmine or the neurokinin receptor 2 agonist, [βAla(8)]-Neurokinin A(4-10). Intermicturition interval (IMI), bladder contraction amplitude (BCA), postvoid bladder pressure (PVBP), and voiding efficiency (VE) were measured. Atropine (0.4 mg/kg; n=11 rats) delivered as the first drug, had insignificant effects on BCA (~15% reduction) or PVBP (~15% increase) and weakly reduced IMI and VE by ~40% (p<0.05) relative to vehicle. Bethanechol and distigmine on their own produced excitatory effects on bladder activity, consistent with mAChR activation. Unexpectedly atropine, administered after bethanechol or after distigmine but not after [βAla(8)]-Neurokinin A(4-10), completely blocked bladder activity for 3-10 min. Partial recovery of bladder activity occurred after that time, but BCA, IMI, and VE remained significantly reduced and PVBP remained significantly increased. Activation of mAChRs by an exogenous agonist or elevation of endogenous ACh levels by an AChE inhibitor inhibits the non-cholinergic, atropine-resistant, component of reflexogenic bladder contractions in vivo.